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DQGKLGGHQ NQRZOHGJH FDQ EH GLVFRYHUHG7KLV SDSHU  IRFXVHVRQSURYLGLQJUHDO WLPHG\QDPLF UHFRPPHQGDWLRQ WRDOO WKH
YLVLWRUVRIWKHZHEVLWHLUUHVSHFWLYHRIEHHQUHJLVWHUHGRUXQUHJLVWHUHG$FWLRQEDVHGUDWLRQDOUHFRPPHQGDWLRQWHFKQLTXHLV
SURSRVHG WKDW PDNHV XVH RI OH[LFDO SDWWHUQV WR JHQHUDWH LWHP UHFRPPHQGDWLRQ  (IIHFWLYHQHVV  RI  WKH SURSRVHG  V\VWHP  LV
HYDOXDWHGE\FROOHFWLQJUHDOWLPH(FRPPHUFHGDWDDQGFRPSDULQJWKHV\VWHPZLWKXVHUEDVHGDQGSURGXFWEDVHGWHFKQLTXHV
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FKDOOHQJHVWRERWKFRPSDQLHVDVZHOODVFXVWRPHUV&XVWRPHUVDUHRYHUORDGHGZLWKPXOWLSOHFKRLFHVIRUDVSHFLILF
SURGXFWZKLFKUHVXOWVLQDFRQIXVHGDQGORVWVWDWH,WKDVEHFRPHWULYLDOIRUWKHZHEPDVWHUVWRHYDOXDWHZKHWKHUWKH
SURGXFWV DQG VHUYLFHVSURYLGHGDUHFDWHULQJ WR WKHQHHGVRI WKHFXVWRPHUVRUQRW >@7KHUHIRUH LW LV LPSRUWDQW WR
GHYLVH QHZ PDUNHWLQJ VWUDWHJLHV VXFK DV RQHWRRQH PDUNHWLQJ DQG FXVWRPHU UHODWLRQVKLS PDQDJHPHQW >@ 2QH
HIIHFWLYHVROXWLRQWRKDQGOHWKLVLVVXHLVWRSURYLGHSHUVRQDOL]HGUHFRPPHQGDWLRQWRLQGLYLGXDOXVHULHSURYLGLQJWKH
FXVWRPHUZLWKWKHW\SHRISURGXFWUHFRPPHQGDWLRQOLVWKHRUVKHLVLQWHUHVWHGLQ$SURPLVLQJVROXWLRQWRRYHUFRPH
WKLV LVVXH LV UHFRPPHQGDWLRQ V\VWHPZKLFK SURYLGHV DQG JXLGHV WKH FXVWRPHUZLWK W\SH RI SURGXFW KH RU VKH LV
LQWHUHVWHG LQ EX\LQJSXUFKDVLQJ 7LOO GDWH D ZLGH YDULHW\ RI UHFRPPHQGDWLRQ V\VWHP KDYH EHHQ GHYLVHG DQG
LPSOHPHQWHG 5HFRPPHQGDWLRQ V\VWHPV FDQ EH EURDGO\ FODVVLILHG LQWR WZR &RQWHQWEDVHG DQG &ROODERUDWLYH
ILOWHULQJV\VWHPV&RQWHQWEDVHGV\VWHPWDNHVLQWRFRQVLGHUDWLRQWKHSURGXFWDWWULEXWHVWRJHQHUDWHUHFRPPHQGDWLRQ
&ROODERUDWLYH ILOWHULQJ V\VWHPPDNHVXVHRI FXVWRPHU SURGXFW LQWHUDFWLRQ DQG LJQRUHV WKHRWKHU IDFWV WRSURYLGH
UHFRPPHQGDWLRQV >@ >@ 'HVSLWH VLJQLILFDQW SURJUHVV DQGZLGHVSUHDG XVH WKHVH UHFRPPHQGDWLRQ V\VWHP VXIIHUV
IURPIROORZLQJOLPLWDWLRQV7KHILUVWRQHIRFXVHVRQVFDODELOLW\$VQXPEHURIFRQVXPHUVDQGSURGXFWVLQFUHDVHVLQ
QXPEHU LW VORZV GRZQ QHLJKERU VHOHFWLRQ SHU VHFRQG  $QRWKHU LVVXH WKDW FDQ EH SLQSRLQWHG LV PRVW RI
UHFRPPHQGDWLRQV\VWHPVPDNHXVHRIELQDU\WUDQVDFWLRQFOLFNVWUHDPGDWDLHZKHWKHUDVSHFLILFLWHPLVSXUFKDVHG
RUQRW+RZHYHUPDQ\D WLPHVWKH\DUHXQDEOH WRH[SORLW LQWULQVLFFKDUDFWHULVWLFVRI WKHVHGDWD WKDWFDQEHXVHGWR
SURYLGHEHWWHUUHFRPPHQGDWLRQ>@ $QRWKHUGUDZEDFNRIFRQYHQWLRQDOUHFRPPHQGDWLRQV\VWHPLVUHWDUJHWLQJLH
SURYLGLQJ WKH FXVWRPHUZLWK WKH VDPH SURGXFW WKDW LV DOUHDG\ SXUFKDVHG  6WXGLHV LQ >@ LQGLFDWH WKDWZHE XVDJH
PLQLQJFDQDFWDVDQHIIHFWLYHVROXWLRQWRRYHUFRPHWKHOLPLWDWLRQRIWUDGLWLRQDOUHFRPPHQGDWLRQV\VWHPV

1.1. Web Usage Mining: 

:HE XVDJHPLQLQJ IRFXVHV RQ SUHGLFWLQJ XVHUV¶ SUHIHUHQFHV DQG EHKDYLRU E\ DQDO\]LQJZHE ORJVZLWK KHOS RI
WUDGLWLRQDOGDWDPLQLQJ WHFKQLTXHV >@ &XVWRPHU¶VFOLFNVWUHDPGDWDFDQDFWDVDYHU\ULFKVRXUFHRI LQIRUPDWLRQ
&OLFNVWUHDPLQGLFDWHVXVHU¶VSDWKWKURXJKDZHEVLWH&OLFNVWUHDPGDWDLVFDSWXUHGDQGPDLQWDLQHGLQZHEORJILOHV
6WUDWHJLF XVH RI QDYLJDWLRQDO GDWD FDQ EH YHU\ KHOSIXO LQ SURYLGLQJ HIIHFWLYH UHFRPPHQGDWLRQ *RRG TXDOLW\
UHFRPPHQGDWLRQV\VWHPVZLOOQRWRQO\KHOSLQVDWLVI\LQJFXVWRPHUVSUHIHUHQFHVIRUDSURGXFWEXWDOVRLQLPSURYLQJ
VDOHV DQG DWWUDFWLQJ QHZ FRQVXPHUV ,QGLJHQW TXDOLW\ RI UHFRPPHQGDWLRQ UHVXOWV LQ WZR W\SHV RI SHFXOLDU HUURUV
IDOVHQHJDWLYHVWKHVHDUHWKHLWHPVQRWUHFRPPHQGHGHYHQWKRXJKWKHFXVWRPHUOLNHVLW)DOVHSRVLWLYHWKHVHDUHWKH
LWHPVUHFRPPHQGHGHYHQWKRXJKWKHFXVWRPHUGLVOLNHVLW,QDQ(FRPPHUFHGRPDLQWKHPRVWLPSRUWDQWHUURUVWKDW
QHHG WR EH KDQGOHG DQG FLUFXPYHQWHG DUH IDOVH SRVLWLYHV HUURUV ZKLFK FDQ UHVXOW LQ XQVDWLVILHG FXVWRPHUV DQG
PLQLPL]HWKHLUSRVVLELOLW\WRUHYLVLWWKHVLWHRQFHDJDLQ











EH FOHDQHG IRU IXUWKHU DQDO\VLV  ,Q RUGHU WR \LHOG EHWWHU UHFRPPHQGDWLRQ UHVXOWV JRRG TXDOLW\ RI GDWD VKRXOG EH
VHUYHGDVDQLQSXW(YDOXDWLRQFRQGXFWHGLQ>@>@VKRZWKDWRIWLPHVSHQGLQGDWDPLQLQJLVFRQVXPHGLQORJ
GDWDSUHSURFHVVLQJ:HEORJGDWDKDVSHFXOLDUFKDUDFWHULVWLFVDQGWKHUHIRUHGHWDLOHGGHVFULSWLRQDERXWYDULRXVVWHSV
IROORZHG LV JLYHQ LQ >@ >@ 7KH SDWWHUQ GLVFRYHU\ WDVNV LQFOXGH WKH GLVFRYHU\ RI DVVRFLDWLRQ UXOHV VHTXHQWLDO
SDWWHUQVXVHUFODVVLILFDWLRQVHWF,Q>@H[SODLQV1DwYH%D\HVLDQWHFKQLTXHVIRUG\QDPLFPLQLQJRIXVHU¶VLQWHUHVW
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QDYLJDWLRQSDWWHUQ+RZHYHUWKLVWHFKQLTXHLVWLPHFRQVXPLQJ,Q>@H[SODLQDJJORPHUDWLYHKLHUDUFKLFDOFOXVWHULQJ
PHWKRG WKDWPDNHVXVHRI(XFOLGHDQGLVWDQFH WRFDOFXODWHVLPLODULW\PHDVXUHDQGFOXVWHUV WKHXVHUVKDYLQJVLPLODU
EURZVLQJIHDWXUH,Q>@PDNHVXVHRIDVVRFLDWLRQUXOHPLQLQJSURGXFWWD[RQRP\DQGZHEXVDJHPLQLQJWRSURYLGH
SHUVRQDOL]HG UHFRPPHQGDWLRQ ,W WULHV WR RYHUFRPH FHUWDLQ OLPLWDWLRQV RI FROODERUDWLYH ILOWHULQJ :H SURSRVH D
V\VWHPWKDWZLOOWU\WRRYHUFRPHOLPLWDWLRQVRIWUDGLWLRQDOUHFRPPHQGDWLRQV\VWHPV
3URSRVHGZRUN
,Q WKHSURSRVHGV\VWHPXVHUV LQWHUDFWVZLWKZHESRUWDODQGXVHUVFOLFNVWUHDPGDWD LVPDLQWDLQ LQ UDZ ORJ ILOH
0XOWLSOHSUHSURFHVVLQJDQGGDWDFOHDQLQJWDVNDUHSHUIRUPHGWRH[WUDFWYDOXDEOHLQIRUPDWLRQIURPUDZORJILOHVDQG
WUDQVIRUPLWLQVWUXFWXUHGIRUP7KLVFOHDQHGGDWDLVIXUWKHUXVHGWRGLVFRYHUSDWWHUQVKLGGHQUXOHVDQGSURYLGHWRSQ







3.1. Data Acquisition 

,Q WKLVSKDVH WKHHQWLUHQDYLJDWLRQDOGDWDZKLFK LQFOXGHVDOO WKHZHESDJHVYLVLWHG LV FROOHFWHGDQG VWRUHG7KH
SURSRVHGZRUNPDNHVXVHRIFRPPRQORJILOHIRUPDWWRPDLQWDLQWKHGDWDLPSRUWDQWDWWULEXWHVQDPHO\,3DGGUHVV
WLPHVWDPSVWDWXVFRGH85/PHWKRG*(7DQG3267XVHUDJHQWDQG5HIHUUHU85/DUHUHFRUGHGDQGXVHG
IRU IXUWKHU DQDO\VLV7KLVGDWDREWDLQHG LVKLJKO\XQVWUXFWXUHGDQG LQFRQVLVWHQW LQQDWXUH$QG WKHUHIRUHKDV WREH
SUHSURFHVVHGIRUIXUWKHUDQDO\VLV 
3.2. Data Preprocessing: 






IURP RWKHU )LQDOO\ ZH FRQVWUXFW VHVVLRQ LQ VHVVLRQ LGHQWLILFDWLRQ SKDVH ,Q VHVVLRQ FOXVWHULQJ SKDVH ZH JURXS
63 Prajyoti Lopes and Bidisha Roy /  Procedia Computer Science  45 ( 2015 )  60 – 69 









3.3. Recommendation system  
7KUHHGLIIHUHQW UHFRPPHQGDWLRQ V\VWHPVKDYHEHHQSURSRVHG3URGXFWEDVHG UHFRPPHQGDWLRQ WHFKQLTXHZRUNV
VSHFLILFDOO\IRUXQUHJLVWHUHGXVHUV'HSHQGHQWRQXVHUV,3DGGUHVVVHVVLRQDUHFRQVWUXFWHG%DVHGRQVHVVLRQGHWDLOV
UHFRPPHQGDWLRQOLVWLVJHQHUDWHG&RPELQDWLRQRIVHVVLRQLVWDNHQWRJHQHUDWHILQDOUHFRPPHQGDWLRQOLVW8VHUEDVHG
WHFKQLTXH LV XVHG IRU UHJLVWHUHG XVHUV ,Q WKLV WHFKQLTXH EDVHG RQ XVHU¶V QDYLJDWLRQDO GHWDLOV DSSURSULDWH
UHFRPPHQGDWLRQV DUH SURYLGHG $ GHWDLOHG GHVFULSWLRQ LV JLYHQ LQ >@ )RU DOO WKH WKUHH DSSURDFKHV FXVWRPHU
LQFOLQDWLRQ DQDO\VLV LV GRQH GHSHQGHQW RQ WKUHH SDUDPHWHUV FOLFNHG WKURXJK EDVNHW SODFHPHQW DQG SXUFKDVHG
SURGXFW






















Step 2: Recommendation generation method: 
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
               1, if tsp  0.05 
User Interest Measure (μ) =    




FKHFNIRUWVS7KHUHIRUHLIf.p1 > f. p2   SODFHSSURGXFWLQUHFRPPHQGDWLRQOLVW.  


      1, if present in wish list, add in recommendation list 
Wish list buffer (ό) =   
          0, if not present 


%DVHGRQ DERYHSDUDPHWHUVZH FRQVWUXFW LQLWLDO UHFRPPHQGDWLRQ OLVW DQG WKHQ IHWFK UHODWHG SURGXFWV EDVHGRQ









7KH ZRUNLQJ RI HQWLUH WHFKQLTXH LV JLYHQ LQ EHORZ )LJ  ,Q WKLV DSSURDFK GHSHQGHQW RQ WKH W\SH RI FXVWRPHU




























Similarity Measure =  



















































for each ip_addr || u_id א  
fetch s_id in desc order based on recent TS 
(for unregistered users, fetch last 3 sessions) 
set count ĸ 0 
For each s_id 
Retrieve p_id ĸ 1 to N (where N is last visited product 
in that session)
for each product p check 
frequency f 
If  




push in recommend_list 
<HV
1R
pop out from 
recommendation list  and 




fetch related product ret_prod  from recommend_list  
based on c_id, m_id or last session  
Return recommendation string 

Increment count ĸ count+1 

if  
product is purchased  

if(frequency.p1==frequency.p2)
if recommend_list <10   
if product is placed in wishlist  
buffer 
)LJ$FWLRQ%DVHG5DWLRQDO5HFRPPHQGDWLRQ7HFKQLTXH
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5HVXOWVDQGGLVFXVVLRQ
7KHSURSRVHG V\VWHP LV LPSOHPHQWHGXVLQJ;$033 VHUYHU SKS0\$GPLQ DQG6XEOLPH7H[W ,'(2SHQFDUW
>@ZKLFKLVDQ09&EDVHGRSHQVRXUFHVKRSSLQJFDUWV\VWHPZDVXVHGWRZULWHWKHWHVWLQJSURJUDP)RUYDOLGDWLQJ
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:KHUH 3%5 LV SURGXFW EDVHG UHFRPPHQGDWLRQ8%5 LV XVHU EDVHG UHFRPPHQGDWLRQ $%55 8 LV DFWLRQ EDVHG
UDWLRQDO UHFRPPHQGDWLRQ IRU XQUHJLVWHUHG XVHUV DQG $%55 5 LV DFWLRQ EDVHG UDWLRQDO UHFRPPHQGDWLRQ IRU





,Q WKLV UHVHDUFKZRUNZH IRFXVRQSURYLGLQJJRRGTXDOLW\SURGXFW UHFRPPHQGDWLRQV WR DOO WKHXVHUV HVSHFLDOO\
XQUHJLVWHUHG RQHV RI (FRPPHUFH VLWH 7KH EHDXW\ RI WKH SURSRVHG V\VWHP LV LW G\QDPLFDOO\ SURYLGHV
UHFRPPHQGDWLRQ DVSHU FKDQJLQJXVHUV¶ EHKDYLRU DQG WUDYHUVDOSDWWHUQVE\PDNLQJXVHRIZHEXVDJHPLQLQJ DQG
FRQVWUXFWLQJSDWWHUQV IURP WKHKLVWRULFDOGDWD7KHSURSRVHG UHFRPPHQGDWLRQV\VWHPPLQLPL]HV WKH IDOVHSRVLWLYH
HUURUVWKDWRFFXUIUHTXHQWO\ LQWUDGLWLRQDOUHFRPPHQGDWLRQV\VWHP$OVRLVVXHRIELQDU\UDWLQJVDQGFDFKHPHPRU\
DUH KDQGOHG E\ WKH V\VWHP WKHUHE\ SURYLGLQJ JRRG TXDOLW\ UHFRPPHQGDWLRQV 5HVXOWV SURYH WKDW DFFXUDF\ RI
DSSUR[LPDWHO\WRSHUFHQWLVDFKLHYHGIRUUHJLVWHUHGXVHUDQGWRSHUFHQWIRUXQUHJLVWHUHGXVHULQUDWLRQDO
UHFRPPHQGDWLRQ WHFKQLTXH ZKLFK LV EHWWHU WKDQ SURGXFW EDVHG WHFKQLTXH DQG DOPRVW HTXLYDOHQW WR XVHU EDVHG
DSSURDFK 7KH UHFRPPHQGDWLRQ V\VWHPKDV WKHSRWHQWLDO WR DWWUDFW QHZFXVWRPHUV DQG UHWDLQ H[LVWLQJRQHV7KLV
WHFKQLTXH FDQ KHOS WKH (FRPPHUFH RUJDQL]DWLRQ KDYH FRPSHWLWLYH HGJH LQ WKH PDUNHW DQG FDQ EH KHOSIXO LQ
IRUHFDVWLQJGHPDQGVDQGVDOHVIRUDVSHFLILFSURGXFW,WZRXOGEHLQWHUHVWLQJWRHYDOXDWHWKHSURSRVHGWHFKQLTXHZLWK
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